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(71) We, UGINE KUHLMANN, a 
French body Corporate, of 10, Rue du Geaarsd 
Foy, Paris ge, France, do hereby declare ths 
inventton for which we pray that a Patent 
may be granted to us, and the method by 
winch it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

This invaatron relates to a weMable tita- 
nium a&yy which is deformable in the cold 
£«e, and to its uses including articles made 
therefrom such as bolts and rivets. 

In aeronautical craft and spacecraft light- 
weight metal equipment, the araeaang ele- 
ments, such as baits and rivets, are of steel 
or Mcnel metal, which substantially increases 
the weight of the craft (Mend is a Registered 
Trade Mark). 

The main object of this invention is tx> pro- 
vide an improved alloy which can be used in 
making articte such as boks and rivets which 
are Iigjht in weight. 

According to the present inversion there is 
provided a titanium alley in (the annealed 
con&feon, apprising by weight 0.1 to 2% 
of Cu and having proportions by weight of 



and other elements not more than 005°/ 
remaiader being titanium. 
Preferably tbs oxygen coateot of the alloy 
^ invention is 0.070 to 0.090% by 

The mechanical properties of this annealed 
all oy are Inked to its Cu content end wbh 
<he few prapoisjcas imposed for the imputi- 
S*? particular oxygea This alloy is 

Efe?^J?,. example *» *e production of 
pfa.es which can be stamped fa the raid 
state, fine wires, tubes used for beading, and 
welded sssemblies, and k is pardariariy an- 
imate for the producing rivets since k 
tec the requisite dtanacBeristics such as a 
snaanng strength, as ambient temperature of 

mast 170, under 10 kgs, arad a confarmabfliry 
m d* cold state which allows fittmTand 
saiktng wrth ccnvermonal piratic roots. 
«,ii7 y V y °* two ingots of tfonmm 

aUoy having the following corrcspondfiag 
analyses were produced in a vacuum funuS 
having a consumable electrode: 
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A 


B 


Cu 


0.60% 


1.05% 




0.080% 


0.083% 


c 


0.012% 


0.012% 


Nss 


0.012% 


0.013% 


Fe 


0.028% 


0.026% 


H, 


21 ppm 


17 ppm 


Ti 


the rest 


the rest 



5, ,|H 



30 



35 



40 



45 



2 
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and rivet wire was produced therefrom wkh 
a diameter of 55 rums which, after annealing 
for 1 hour at 800°C with cooling within the 
furnace, was exposed to tests for tensile 
strength, shearing strength, hardness and be- 
haviour during squashing. This last test used 
for rivets (specification OMO 41 of Sud 
Aviation), consists in placing a piece of wire 
in the socket of a female die whilst leaving 
a projecting length equal to the diameter, 



squashing it to a given thickness and noting 
the appearance of the metal. The test is satis- 
factory if no crack or fissure is detectable at 
the enlargement 5. 

The same tests were carried out with wire 
or Monel metal (alloy of Ni containing 31% 
of Cu) and of non-alloyed titanium UT 50, 
of a olameter of 4 nuns. The results of these 
tests are given in the following table: 
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Material 


State 


d 
(mm) 


R 
(hbar) 


A% 
5d£% 


Shearing 
strength 
(hbar) 


AV 10 


Squashing 
test 


Monel 


annealed 


4 


55.6 


55 75 


35.7 


118 


good 


UT 50 




4 


56.4 


30 40 


40.4 


188.6 


good 


A 


annealed 


5.5 


38.1 


32 70 


35.3 


136 


good 


B 


annealed 


4.5 


42.8 


35 66 


38.5 


137 


good 



It is noted that the mechanical charac- 
teristics of the annealed alloy of the inven- 
tion are equivalent to those of Monel metal, 
in respect of shearing strength, and thus allow 
25 a saving of the order of 45% compared with 
the weight of the rivets of Monel metal, for 
identical geometrical shapes. 
WHAT WE CLAIM IS: — 

1. A titanium ahoy in the annealed con- 
30 dition containing by weight 0.1 to 2% of 

Cu and having proportions by weight of 
impurities C < 0.1%, N 2 < 0.05%, H 2 
< 0.0125%, 0 2 < 0.1%, Fe < 0.05, and 
other elements not more than 0.05% each, 
35 die remainder being titanium. 

2. A titanium alloy according <to Claim 1 
wherein the oxygen is 0.070 to 0.090% by 
weight. 



3. A titanium alloy according to Ctaim 1 
substantially as herein described. 40 

4. Rivets made of the titanium alloy ac- 
cording to any of Claims 1 to 3. 

5. Plates for cold-stamping made of alloy 
according to any of Claims 1 to 3. 

6. Fine wire made of alloy according to 45 
any of Claims 1 to 3. 

7. Tubes made of alloy according to any of 
Claims 1 to 3. 

8. Welded assemblies made of alloy accord- 
ing to any of Claims 1 to 3. 50 
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